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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photo mask characterized by having the configuration where the glass section or 
the phase-shifter section of a photo mask was etched by the steam of the solution which uses a 
fluoric acid steam or fluoric acid as a principal component, and the cross section of the etching 
section overhung. 

[Claim 2] The photo mask characterized by the glass section or the phase-shifter section of a 
photo mask being etched in claim 1 by the system which added the steam. 

[Claim 3] The photo mask characterized by being processed under reduced pressure in claim 1. 
[Claim 4] The photo mask characterized by being a phase photo mask in claim 1. 
[Claim 5] The photo mask with which said phase shift photo mask is characterized by being a 
REBENSON type quartz substrate engraving lump mold phase shift photo mask in claim 4. 
[Claim 6] It sets to claim 4 and said phase shift photo mask is Si02. Photo mask characterized 
by being the bottom shifter mold phase shift photo mask of a REBENSON type which uses a 
system ingredient as a phase-shifter layer. 

[Claim 7] It sets to claim 6 and is Si02. Photo mask characterized by having held the high 
selection ratio with a lower layer, and being etched when etching a system phase-shifter layer. 
[Claim 8] The manufacture approach of the photo mask characterized by giving the configuration 
where it overhung in the cross section of the etching section by etching the glass section or the 
phase-shifter section of a photo mask with the steam of the solution which uses a fluoric acid 
steam or fluoric acid as a principal component. 

[Claim 9] The manufacture approach of the photo mask characterized by etching the glass 
section or the phase-shifter section of a photo mask in claim 8 by the system which added the 
steam. 

[Claim 10] The manufacture approach of the photo mask characterized by processing under 
reduced pressure in claim 8. 

[Claim 11] The manufacture approach of the photo mask characterized by a photo mask being a 
phase shift photo mask in claim 8. 

[Claim 12] The manufacture approach of a photo mask that said phase shift photo mask is 
characterized by being a REBENSON type quartz substrate engraving lump mold phase shift 
photo mask in claim 11. 

[Claim 13] It sets to claim 1 1 and said phase shift photo mask is Si02. The manufacture 
approach of the photo mask characterized by being the bottom shifter mold phase shift photo 
mask of a REBENSON type which uses a system ingredient as a phase-shifter layer. 
[Claim 14] It sets to claim 13 and is Si02. The manufacture approach of the photo mask 
characterized by realizing a high selection ratio with a lower layer in case a system phase-shifter 
layer is etched. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a photo mask and its manufacture approach, by etching the glass 
section or the phase-shifter section with HF (fluoric acid) steam, especially this invention gives 
the configuration where it overhung in the cross section, and relates to the photo mask which 
adjusts the amount of transmitted lights of the part which carried out dry etching of the quartz 
substrate section thru/or the phase-shifter section, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, detailedHzation is further required also of the 
reticle used for the circuit platemaking with high integration of a semiconductor integrated 
circuit. For example, when DRAM which is typical LSI is mentioned as an example, the line 
breadth of the pattern of the device imprinted using these reticles is as detailed as 0.5 
micrometers in current 16MbDRAM(s). Furthermore, it is already coming for the detailed 
platemaking of 64MbDRAM to the limitation by the exposure method using the conventional 
stepper, and in order to meet such a demand, the various exposing methods etc. are studied. A 
phase shift photo mask is also one of them, and since it is possible to raise resolution also by 
the current stepper when it is used, the development also prospers and, recently, it is introduced 
into device production. 

[0003] As a sectional view being shown in drawing 6 (a) as a phase shift photo mask, The 
configuration which forms the protection-fromHight layer 2 which is a pattern repeatedly, and 
carved the transparence substrate 1 of the tooth-space section 3 in every other piece by the 
half-wave length by phase contrast on the quartz substrate 1, The phase shift photo mask of the 
quartz substrate engraving lump mold belonging to the bottom shifter mold of a REBENSON type 
(JP,62-189468,A), Or as a sectional view is shown in drawing 6 (b), they are the etching stop 
layer 4 and Si02 on the quartz substrate 1. The phase-shifter layers 5, such as a system, and 
the protection-from-light layer 2 which is a pattern repeatedly are further formed on it. 
Development of the bottom shifter mold phase shift photo mask of the REBENSON type of a 
configuration of having carved the phase-shifter layer 5 of the tooth-space section 6 in every 
other piece etc. is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the case of the phase shift photo 
mask of the bottom shifter mold of a REBENSON type, it is designed so that the quartz 
substrate of the tooth-space section thru/or the phase-shifter section in every other piece may 
be etched and the phase contrast in the exposure light between adjoining tooth spaces may 
become 180 degrees as mentioned above, however — therefore, a difference will arise about 
transmitted light reinforcement between the etched part and the part which is not so, and 
variation of tolerance will produce the pattern imprinted using such a photo mask to both 
adjoining patterns. 

[0005] this invention is made in view of the above troubles, and the purpose is canceling the 
variation of tolerance between patterns which the pattern imprinted using the phase shift photo 
mask, especially the bottom shifter mold phase shift photo mask of a REBENSON type adjoins. 
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[0006] 

[Means for Solving the Problem] Then, this invention is the quartz substrate section of a phase 
shift photo masik, or Si02. By etching with the steam of the solution which uses hydrogen 
fluoride as a principal component, the phase-shifter section of a system An overhanging 
configuration is given to the quartz substrate 1 of the tooth-space section of the protection- 
from-light layer 2, or the cross section of a phase shifter 5, the transmitted light difference on 
the strength between ******** tooth spaces is reduced, and it is characterized by canceling the 
variation of tolerance between the imprinted patterns as a result as shown in drawing 1 (b) and 
drawing 2 (b). 

[0007] Namely, drawing 1 (a) is the REBENSON type quartz substrate engraving lump mold 
phase shift photo mask shown in drawing 6 (a), and if this photo mask is processed with the 
steam of the solution which uses hydrogen fluoride as a principal component, as shown in 
drawing 1 (b) The part which the quartz substrate 1 under it already carved through opening 
(tooth-space section) of the protection-fronrHight layer 2, and the part which has not been 
carved are etched into the method of **, and an etching part becomes an overhang configuration 
in a cross section. Moreover, drawing 2 (a) is the bottom shifter mold phase shift photo mask of 
a REBENSON type shown in drawing 6 (b), and if this photo mask is processed with the steam of 
the solution which uses hydrogen fluoride as a principal component as shown in drawing 2 (b) 
The part which the phase-shifter layer 5 under it still carves through opening (tooth-space 
section) of the protection-fronrHight layer 2 is etched into the method of **. Although it is not 
etched since the already carved part has the etching stop layer 4 below, it is etched into a 
longitudinal direction and any etching part becomes an overhang configuration in a cross section. 

[0008] Thus, by making into an overhang configuration the part (tooth-space sections 3 and 6 in 
every other piece of drawing 6 (a) and (b)) already carved especially In order that the component 
which are scattered about with the surrounding wall of the part which the quartz substrate 1 or 
the phase-shifter layer 5 carved, and cannot pass opening of the protection-fronrHight layer 2 
may decrease, the transmitted light difference on the strength between the ******** tooth 
spaces of the protect ion-from- light layer 2 will decrease. 

[0009] In the approach of amending a transmitted light difference on the strength, they are a 
quartz substrate or Si02 besides this invention by making it take the above overhang 
configurations. How to carry out wet etching of the phase-shifter section of a system can be 
considered. Unlike dry etching, since wet etching is isotropic etching, it becomes possible [ giving 
the above overhanging configurations ]. However, a quartz substrate or Si02 Fluoric acid, a 
fluoric acid interference solution, or heat alkali is usually used for the wet etching of the phase- 
shifter section of a system at etchant. However, the solution and heat alkali of a fluoric acid 
system are very dangerous, and need sufficient knowledge and sufficient cautions for handling. 
Moreover, especially fluoric acid also need an exclusion facility. Since it is limited production with 
a wide variety in the case of a photo mask, it does not become Rhine of consistent full auto like 
a chip fabrication factory, but there is a big obstruction in dealing with chemicals, such as fluoric 
acid. 

[0010] However, a fluoric acid steam is introduced into a chamber, by the approach of 
processing under reduced pressure, processing of a solution is unnecessary and the steam and 
resultant are exhausted through a simple exclusion facility by the vacuum pump. Therefore, 
people do not need to carry a dangerous solution and it is safe. 

[0011] In addition, as a phase shift photo mask which gives an overhang configuration, you may 
be which [ besides the REBENSON type phase shift photo mask of drawing 6 / well-known ] 
phase shift photo mask. 

[0012] In addition, if it etches by the system which added the steam with the fluoric acid steam, 
an etching rate will improve. Moreover, control of an etching rate becomes easy by processing 
under reduced pressure. 

[0013] Moreover, Si02 As for the REBENSON type phase shift photo mask which has a system 
phase-shifter layer, it is desirable to have an etching stopper layer at the time of carrying out 
dry etching of the phase-shifter layer. 
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[0014] As mentioned above, the glass section or the phase-shifter section of a photo mask is 
etched by the steam of the solution which uses a fluoric acid steam or fluoric acid as a principal 
component and the photo mask of this invention is characterized by having the configuration 
where the cross section of the etching section overhung so that clearly. 

[0015] In this case, it is desirable for the glass section or the phase-shifter section of a photo 
mask to be etched by the system which added the steam, and having been processed under 
reduced pressure is desirable. 

[0016] Moreover, a photo mask is a phase photo mask and it is a REBENSON type quartz 
substrate engraving lump mold phase shift photo mask and Si02 in that case. There is a bottom 
shifter mold phase shift photo mask of a REBENSON type which use.s a system ingredient as a 
phase-shifter layer. In the case of the latter, it is Si02. In case a system phase-shifter layer is 
etched, it is desirable to hold a high selection ratio with a lower layer, and to be etched. 
[0017] The manufacture approach of the photo mask of this invention is an approach 
characterized by giving the configuration where it overhung in the cross section of the etching 
section by etching the glass section or the phase-shifter section of a photo mask with the 
steam of the solution which uses a fluoric acid steam or fluoric acid as a principal component. 
[0018] In this case, it is desirable to etch the glass section or the phase-shifter section of a 
photo mask by the system which added the steam, and processing under reduced pressure is 
desirable. 

[0019] Moreover, a photo mask is a phase shift photo mask, and is a REBENSON type quartz 
substrate engraving lump mold phase shift photo mask and Si02 in that case. There is a bottom 
shifter mold phase shift photo mask of a REBENSON type which uses a system ingredient as a 
phase-shifter layer. In the case of the latter, it is Si02. In case a system phase-shifter layer is 
etched, it is desirable that it is made to realize a high selection ratio with a lower layer. 
[0020] In the manufacture approach of the photo mask of the above this invention , and a photo 
mask , by carry out isotropic etching of the quartz substrate section or the phase shifter section 
which be a transparence substrate with the steam of the solution which use a fluoric acid steam 
or fluoric acid as a principal component , an overhanging configuration be give to a cross 
section , it be possible to reduce the transmitted light difference on the strength between the 
******** tooth spaces of a protection from light layer , and a highly precise photo mask can be 
offer . 
[0021] 

[Embodiment of the Invention] Hereafter, the example of the manufacture approach of the photo 
mask of this invention and a photo mask is explained. 

[Example 1] This example is an example which performed etching by the fluoric acid steam to i 
line REBENSON type quartz substrate engraving lump mold phase shift photo mask which etched 
the tooth-space section in every other piece of the photo mask with which the pattern of 
chrome oxide and chromium 2 (1 10nm thickness) was prepared on the quartz substrate 1, and 
prepared the overhanging configuration in the quartz substrate etching section, as show in 
drawing 1 . 

[0022] The patterns on a reticle are 2 chip configurations of 64MbDRAM(s), and an application 
layer is the bit line. Novolak system POJIREJISUTO EBR 900 (Toray Industries, Inc.) was used 
for the resist of photo-mask BURANKUSU. A REBENSON type quartz substrate engraving lump 
mold phase shift photo mask Photo-mask BURANKUSU is drawn by EB drawing equipment 
MEBES-IV (ETEG SYSTEM). Develop negatives with an inorganic alkali developer and wet 
etching is performed for the chromic oxide and chromium of the opening. Then, after carrying out 
frilling of the resist, applying the same resist again after washing and carrying out alignment 
drawing with laser drawing equipment CORE2564 (ETEC SYSTEM), It is CF4 about the phase- 
shifter section which developed with the inorganic alkali developer and carried out opening. After 
carrying out dry etching using gas, frilling of the resist was carried out, it was washed and the 
REBENSON type quartz substrate engraving lump mold phase shift photo mask as shown in 
drawing 1 (a) was produced. Then, when imprint simulation microscope MPM-100 (curl TSUAISU) 
estimated the transmitted light reinforcement in exposure light, it became optical reinforcement 
like drawing 3 . In addition, drawing 4 shows the pattern of the photo mask at the time of * 
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carrying out the above-mentioned evaluation, it is the pattern which etched the tooth-space 
section of seven Rhine - and - tooth spaces by turns, and among drawing, the tooth-space 
section usual in seven and 8 are the tooth-space sections which carried out dry etching of the 
quartz substrate section, and small one is known compared with the part which the optical 
reinforcement of the part which etched the quartz substrate section is not etching. 
[0023] Then, it aims at making the above-mentioned phase shift photo mask overhang about 0.1 
micrometers using the mixture of gas of a fluoric acid steam and a steam. After processing for 1 
minute by under [ of about 600Pa ] a reduced pressure condition whenever [ chamber internal 
temperature / of about 25 degrees C ], when it took out from the etching system and optical 
reinforcement was measured again, it became like drawing 5 and it was checked that the optical 
reinforcement of the part which etched the quartz substrate section had been recovered by this 
invention. 

[0024] In addition, although the whole quartz substrate section by which opening was carried out 
will be etched in this example, since it is not concerned with the existence of the dry etching of 
the quartz substrate section but is etched into homogeneity, phase contrast is not affected. 
[0025] [Example 2] This example is an example which performed etching by the fluoric acid 
steam to the bottom shifter mold phase shift photo mask of i line REBENSON type of the three- 
tiered structure of the chrome oxide and chromium 2 (1 lOnm thickness) on the quartz substrate 
1, the SOG (spin-on glass) phase shifter 5 (480nm thickness), and the hafnia etching stopper 4 
(5nm), and adjusted phase contrast to it, as shown in drawing 2 . 

[0026] The patterns on a reticle are 2 chip configurations of 64MbDRAM(s), and an application 
layer is a WORD line. Novolak system POJIREJISUTO EBR 900 (Toray Industries, Inc.) was used 
for the resist of photo-mask BURANKUSU. The bottom shifter mold phase shift photo mask of a 
REBENSON type Photo-mask BURANKUSU is drawn by EB drawing equipment MEBES-IV 
(ETEC SYSTEM). Develop negatives with an inorganic alkali developer and wet etching is 
performed for the chromic oxide and chromium of the opening. Then, after carrying out frilling of 
the resist, applying the same resist again after washing and carrying out alignment drawing with 
laser drawing equipment CORE2564 (ETEC SYSTEM). It is CF4 about the phase-shifter section 
which developed with the inorganic alkali developer and carried out opening. After carrying out 
dry etching using gas, frilling of the resist was carried out, it was washed and the bottom shifter 
mold phase shift photo, mask of a REBENSON type as shown in drawing 2 (a) was produced. 
Then, when imprint simulation microscope MPM-100 (curl TSUAISU) estimated the transmitted 
light reinforcement in exposure light, the fall of the optical reinforcement of a phase-shifter 
etching part was checked like the example 1. 

[0027] Then, it aims at making the above-mentioned phase shift photo mask overhang about 0.1 
micrometers using the mixture of gas of a fluoric acid steam and a steam. After processing for 1 
minute by under [ of about 600Pa ] a reduced pressure condition whenever [ chamber internal 
temperature / of about 25 degrees C ], when it took out from the etching system and optical 
reinforcement was measured again, the optical reinforcement of the part which etched the phase 
shifter was recovered similarly, and the effectiveness of this invention was checked. 
[0028] In addition, by etching by this example, since the selection ratio with the etching stop 
layer which is the substrate of a phase shifter is very large, as it is shown in drawing 2 (b), the 
part which the phase shifter 5 under it still carves through opening of the protection-from-light 
layer 2 is etched into the method of **, and since there is an etching stop layer 4 below, the 
already carved part is not etched. Therefore, it is necessary to adjust the thickness of a phase 
shifter 5 in consideration of the amount of etching by the fluoric acid steam. 
[0029] 

[Effect of the Invention] According to the manufacture approach of the photo mask of this 
invention , and a photo mask , by etch under reduced pressure using the mixture of gas of a 
fluoric acid steam or a fluoric acid steam , and a steam . the configuration of the part which a 
quartz substrate or the phase shifter section etched be make into an overhanging configuration , 
and it become possible to cancel reduction of optical reinforcement and to abolish the variation 
of tolerance of the imprinted pattern so that clearly from the above explanation . 
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g£%tfi&i&-t%CtlC%:&t>CDT"$>2>o 
[0 0 0 9] ±M<0£o >sy7BWk£t>*k 

%c tic £*)Mmyt&mm*miE-?z> ftmciz. 

comic. S^iM&^UiS i 0 2 Steffi -XX 2 -g|5 

x.yl-y?l±. K^x-y^^iSt^, ^7}14x-y^ 
VX-e&Sfcfe, tfMcO<J: 3 ft*-; y^BViZftrc 
&%££&<%&£&%<, LfrU 53Sa«&t^UiS i 

o 2 ^comu-yy^—^co'yx.'y h^y^-y-tficit. m 
nts y -yfkJi.it y -y m^wmmyntrnT )vt} g #x -y 

lift -3 T*5 <~> "T, 7 -y fl^co^tf^lR 9 $ 3 cDfc&y^i* 
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[0 0 10] lt^u y-ymtm.*9\ y^lcmXL. 

? com% t ELfc&fmiz yyic^o m% %&nm 
«*iiLTj*«sft*o ^cotztb. im&mwtKim. 

[0 0 1 1] ft*, *- /S-'^s<!7BVi*WrcitZ{iLm 
ffl->7h7* h VX^CDffi, i^DfancDteffiv-:? h 

[0 0 12] ftfc, 7^gfsg«{C7k^M*j^*PLfe^{c 

gjfc, MEETX*®!!^ 5 elicit), x-yf^U-h 

[0 0 13] Sfc> S i0 2 Mffl>'7^-I?:St5 
l^yy>ji'fyttffi5'7 hX* hVXXti, teffl^x 

[0 0 14] J^±^e.B^P>^ftJ:5fc, *5gB^«X*h 
Matc^O, X* hTX^O^XBPX«ffl[ffi^7^- 

gpjb'x -y^>X"^ti, X7fy 7w>commft*-> ^-^ n 

[ooi 5] c©S^ 7j<^^i!;pb/c^(c«J;t»x* 
h X © yj'^ Xg|5X«teti >>7 * -SPA^x -y ^ > X^ 

[0 0 16] Sfc, X* hVX^tf(4*!7* hVX^T' 
I5ffl->7h7* hVXX, S i 0 2 ^Wf-^teffiv-X^ 

-m t ? % > v > z * y°T x * -§yffitg -> x h x 
* hvxy^s, s i o 2 mmais72 

-i^x^fy^-rsit, T«i:©^awtk*«^b 

TX-y ^-V^^nfctWT*^* C £&m% Lt/^o 
[0 0 17] *5£W<07* hVXX^ffiiji^ti, 7'7 

thvxy© 73 " v X gPX(iffiffl ~> X ^ — g|5^:x -y 9 > ? 
•?%££lc£Q. ^y?-yy^oMmici!c—j^—>\y>7 

Lrz&tt*mrz-ttz££*%fm£-fz?ji£T*&%o 

[0018] C tom^, 7kM%*mu LfcJklC £>07* 
V 7X X«D75'^Xg|5X(±{iLffi->X X-gP^x>y ^>X"~r 

[0 0 1 9] ^7c, X* h^X^tiiitffiv'X h7* 

x?-e&*K u^>v>^'fX I E^a«^*5 

ji^^iifflv/X hX* hvXX, S i 0 2 
•>7?-Ii:t§U'<>y^'f X'Ti/X^f— Sfflffi^ 
XhX* h?Xytf$^ Si0 2 Sffiffi 
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[0 0 2 0] U±<D*mn<D7 * h?X^, 7* hVX 

Wiffiffi 2/7 * -SPfc 7 -V K&atXti: 7 -y £ 
f £> mmcoMMlc <fc 0 x yf^t^ctict;^ 

x-<-x m<oamxwstM*iBM-r %££ imm-e. » 

[00 21] 

mmm i ) c©£«£0iui> 0 1 «c^-r<t 3 e^s 

tS 1 ±{C^ft^nARt>"^nA2 (1 1 0 n mff) <D/^ 
9 — >imif&tl1t7* KvX7<D 1 ffl*5#cDX^-X 
attiffvyu i S^r^MyEIlif 1 ) 
ji*gyfi[*@^7 h7* hvX^C7-yg^lK:J:5x«y 

[0 0 2 2] U?^±iD/^-yti6 4MbDRAM 

•y*3R#$>l/S>* h E B R 9 0 0 <MV <M) ) 3rffl^ 
fc„ l/^vy^^f 753i*t6!& 0 ii^gy f£*@ -> 7 h 7 
7* KX^77y^X%E BffliSaM 
MEBES-I V (ETEC SYSTE M*t) TfiaiS 

U b-fWSIC ORE2564 (ETEC SY 
STEMtt) T'T^^tyVffim^fcMk.. W8kT>\>i3V 

mmmrmmL. mnLtzmsiyy^-^c f 4 #x 

*ffll^T K^'dv^y^Lfttt, US?X h**JJ»U 
Sti*LT> Hi (a) &c^-r<fc5£l^:xW*-<'7 , 5 
££££ 0 ^*§y{4ffi 7 h 7 * h v X ^7 £{t§S L fco 

7Sl$t^MPM-l 0 0 (*-;l/7 7"fXtt) T'ML 
fci:C5s 03<D«fcd3S:ftffiJ&£&ofco 04 
ti. ±E<0Wffi%Lfcl^©7* hvx^O/^-y^ 
LTfeO, 7^05"T> • 77 K • X^— X<DX-^— X 
gfl^SSKxy^vyLfc^*— VT'fctK 04>. 7 ti 
jim©X^-XgB, 8 tt53SS«ap«r K7^xyfyy 
L 7cX^-Xg|5T>$> "3 , 53S3S«SP*:e. yf> 7" L fcg|5 
{icQTft&JS^i -y ^ > ^ L T i/ ^ V i: it^T 'bZ </ > 

[0 0 2 3] ^CT\ ±ie<D{4ffl-77 h7* hvx^* 

y-ymmM^wm^ou^w^m^r. mo. 1 m 



[0 0 2 4] *HSfiCTT(i, MQStifcSSSSlK 

x -y ^ y 7*<D WSlfc Mfc <=> -r^-tcx -y ^ 7 7~£ tl 3 fc 

[0025] mmm 2 ] c <ommmit. 0 2 ic^-r «t 

5fc, 53SS«i±<tx iit7nARtf^nA2 (l 1 
OnmJP), SOG (Xtf7 • *Z/ • ^7X) {i*§~77 
*-5 (4 8 0 nmjp) , A7-7I7 ^77*X h y ^ 
— 4 (5nm) (D3JWgjg<D i SHW Z/^^ZfTi/ 

[0 0 2 6] !/fi';HO^?-ya6 4MbDRAM 
<D2f •y7 , «T*^(}> jgffll^-V— B7- K^-rvT 
fe5„ 7* F^X^r^y^XOU^X Mc(±. 7>t^ 
•y ^JM^US^X HEBR9 00 (lb «) ) 

X^«, 7* h?X777>7X^E BffiiaiME B 
ES— IV (ETEC SYSTE M*±) X'ffiW L> ^ 

^PA^^I7H7fy^fTl-\ ^<0^, Ixv^X 

■tfJSHSSCOR E 2 5 6 4 (ETEC SYSTEM 
tt) T'77-f^y hffiPiL/c^, *R«7'/l/*U^«JST? 
ii#L, MPL/£ffitiS'7*-SP«rC F 4 TJ'X^ffl^T 
K^^XyfyT'Lft^ U->-Xh^SaML, ?jt^L 
T, 02 (a) IC^1" i 9 % W>V y ^ 7"T^7 ^ 
-SJffifflS^h?* h-7X**fES!Lfco fOft, lift 

jttT*<o2ajtaa*» $e¥~> sap-ya >si^m p 

M-100 (A-;l/7 7-fXtt) rSILfcfcC^, 51 

mm i tmmic fitm^y^-^y^irmKoy&m 

[0 0 2 7] "tC-e, ±te<D(5iffli>7 H7* hVX^5: 
7 -y H^Rtf 7]<^5[<0®-&»«:«rffl v >T, *t)0. 1 
m*— /VNV^^-t+^c i:%@JiLT. l^6 0 0 PaC0 
*EE*frTRtftt 2 5*C©^-W^rtSac»cT 1 »lffl«l 
ilLfctS, x-y^y^Sffi*^e>9Jt)mL> FJ)JE7t'ja1fi^ 
iBISLfcfcCS, H«»c, fit1 : l>'7^-^x-y^y^L 

[0 0 2 8] **5, *|^Sfifi«J{Ci?.X-y^V^t ; {i, Hi 
m~>7 J-OTlt'S'5X7fyyxh "y^/ltOSlR 
tt^#^tc^;^^/c46, 0 2 (b) fc^-Tiafc. iSft 
JB 2 OBBP*^LT*(DT<Ottffl->7^- 5 
jiA,Tl/^U^g|3»{i^77fCX-y^>'^$n, "TTkUBt) 
iiA,rcg|5^«T73'N«x -y > ^*X h -y 7*8 4 tfi& % fc 
*6x-y^>-^$n^V>o L/cAST, 7y«m$!U££& 
X -y ^ V ?m%*§m L Tfiffi ~> 7 9 - 5 <D^J»^1IIS U 

[0 0 2 9] 
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muz/7 2-ffl<DJiv^>?LrcmiL<DBtf.**-^^ 
[Hi] *^{cj:t3 u^yw^^cyE^sis®^ 

[02] *2§0mccfcD i/^yyy^^yr^7^-Sfi 

[0 3] ^ss^j i ©aifl>t3SiSMSB»ft9<oaa^ais* 



TjrT 0Tfc3 o 
[04] HSfi^J 1 co^^- h7X^©;^->^t0T' 

[@5] sasCT i o^ft^siiflEftoaiA3Hatt« 

[0 6] *^Mffl^ftl^<0)!)>«'>7 
l 

7 ■ •ii^ox^-xgp 

8 -53SSffi»* K5>fX7^yyLftX^-X» 
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